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PRESENTATION OF PROBLEM
Competition in today's business environment requires corporations to be
a combination of opposite polarities, local and global. Local in the sense that
customers require local service, and global in that customers require the
economies of scale brought by centralized buying power and the development of
high technology solutions. This creates a problem in how an organization should
be structured to best meet these requirements. One possible solution from the
customer's perspective could be local manufacturing regions served by
centralized Research and Development (R&D) and Administration. This
arrangement, however, creates difficulties at the project level. How can a central
R&D group develop successful new products that best serve the customer and
also can be manufactured by a divisional local operation? This paper will
investigate this issue by relating the results of a case study of one specific project
in an organization with central R&D and local manufacturing, relating
involvement of the division in a project to the project's success.
LITERATURE REVIEW
The roles of the project manager, customer, technology transfer, and
divisional relationships are well discussed in the literature, although little was
found relating to non-R&D managers in a central R&D organization. These
discussions relate to the involvement and communication of R&D and divisional
operating organizations in a company.
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Divisional relationships with R&D
Bulat stated that:
"There are many factors to be considered in determining the success ofa
corporate research center. One of the most important is the strength of
its working relationship with operating divisions under the corporate
structure. Experience shows this factor is usually neglected. Although
the problem is always recognized, it is seldom translated into action." (1)
Bulat suggests that the answers are to assign a manager to the division, establish
a liaison person, develop a service program, and to make formal
presentations. (1)
In his discussion ofthe research labs at Martin Marietta, Westwood states
that:
"One fact regarding the successful conduct of industrial R&D has become
quite clear - the vital importance of "linkages"; that is, effective lines of
communication between the Labs and the operating entities, and within
the Labs itself ...Producing such a base requires live interconnects with
planning, production, marketing, customers, and senior management." (2)
In his study of how twenty-six companies managed their central R&D and
projects for regions, Bosomworth found that "approximately one-quarter (of 26)
of the respondents had a business unit person assigned (as a permanent member
of the project team) at the time of the project authorization, while another
quarter assigned that person before turnover date". (3)
Communication, both within R&D and from R&D to the operating
regions, is an essential factor for project success. In his listing of 101 tips for
project success, Szakonyi states that:
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"Many R&D projects fail because the R&D people involved in them do
not communicate enough with others in the company. The other people
might not only be marketing or manufacturing people, but fellow
scientists or engineers who are conducting R&D that is relevant to the
particular project. Consequently, all R&D people have to be held
accountable for communicating well. To put this homily into practice,
however, means doing something that is not usually done in R&D
organizations - rewarding R&D people who communicate well and not
rewarding (and perhaps penalizing) those who do not work at
communicating better, regardless of their technical skills." (4)
Badiru also discusses the importance of interaction with operating
regIOns, stating that projects ".. .fail mainly because excited high technology
embracers and patrons ignore the intricate organizational and human factors that
come into play in the implementation of today's complex systems. The success
or failure of projects depends on the prevailing levels of communic~tion,
cooperation, and coordination." (5)
In certain organizations, the role of customer liaison in product
development belongs to the marketing department. Much has been written about
communication between R&D and Marketing. (6-9) In general, these discussions
relate to the barriers present,and that these barriers can be lowered through
increased interaction, managerial support, open discussion, sensitivity to barriers,
and targeted goals.
Customer interaction
In their book "Customer-Driven Project Management", Barkely & Saylor
present a vital strategic component of Total Quality Implementation, customer
involvement in projects. Although most of the book is dedicated to this topic,
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key points are:
". Many excellent organizations have perfected the ability to "lock in" on
specifications and produce a product within schedule and budget: yet they
have not developed the ability to listen to their customers. They seek to
define the customer's project requirements rather than determining
customer's needs and expectations. Pg. 1
• Customer-driven project management (CDPM) is a management
approach that focuses on producing deliverables that achieve total
customer satisfaction. Pg. 2
• CDPM involves the following:
The project is determined by cooperation between customer and supplier
through a structured process.
The customer drives the project through customer-driven teams.
Customer-driven teams link the customer, process owners, and suppliers.
Teams consist of the customer or customer's voice as leader, a project
facilitator, a program manager, process owners, and suppliers as
appropriate.
Customer-driven teams are fully empowered to perform and improve the
project. (10)
In his discussion of customer involvement in projects at Boeing, Condit
states "We must understand our customer even better than our customers
understand themselves. ...The challenge we all face is to think our way through,
not according to what various departments or functions want, but what fits the
customer." (11)
In their conclusions about the communication patterns of successful new
product development team leaders, Barczak & Wilemon found that "Successful
innovating leaders interacted more with customers and discussed customer needs
more than their less successful counterparts". (12)
Technology transfer
Numerous important studies have been made about the process of
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technology transfer. Rogers defines technology transfer as "the exchange of
technical information between the R&D workers who create a technological
innovation and the users of the new idea." (13)
In his listing of 101 tips for project success, Szakonyi states that:
"R&D people cannot make a transfer of technology succeed single-
handedly. People from manufacturing, marketing, and other functions
have to provide the catcher's mitt for R&D's pitch. This means that
people outside of R&D cannot be totally preoccupied with current
operations until the technology to be transferred is two feet from home
plate. Well before a transfer is begun, these people need to advise, direct,
cajole, and look over the shoulders of the R&D people who are
developing a technology. It is from continual interactions such as this
that the R&D people and the people in an operating division can reach an
agreement about where the catcher's mitt should be toward which a
technology is pitched." (4)
Wolff related discussion of the lessons learned at Amoco Oil Co. by Keith
McHenry, who stated that some techniques he found successful for improving
communication during technology transfer were "transferring people both ways,
getting your ideas out early, keeping communications at a low level, establishing
credibility, conducting technical reviews, and understanding how manufacturing
thinks." (14)
Abita states that the key elements for dealing with a technology transfer are "a) a
responsible production-oriented manager and assistant, b) a higher plan
organization; and c) a formal transition outline/guide." (16)
Ounjian & Came studied ten divisions of the GTE organization,
specifically twenty-one transfers of technology within those divisions, and
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assessed the key factors that facilitated or inhibited the technology transfer
process. They fell in to four categories:
d) the nature of the research or technology to be transferred,
2) the characteristics of the receiving organization,
3) the characteristics of the giving organization,
4) the nature of communications between the two organizations." (16)
Their findings in these categories are shown on this page as
Table I-A and on the next page as Table I-B. (16)
Table I-A: Ounjian & Carne "Factors Likely to Help Technology Transfer"
Nature of Characteristics of Characteristics of Nature of
Technology Receiver Giver Communications
Between Giver
and Receiver
Receiver familiar Technical expertise Management History of positive
with technology compiements that of supportive relationships
giver
Market pull Management Adequate resources Common goals
supportive to research established early
on
Transfer is timely Early involvement Adequate resources Sense of team
with researchers on to transfer exists between
project giver and receiver
Quick and early Sense of ownership of Provide adequate
success in showing research program documentation of
technical feasibility results and/or
traininl!:
Selection of the Adequate resources to Willing to
"right" application receive and develop exchange/relocate
staff to make transfer
work
Offers obvious Willing to Research champion
economic advantage exchange/relocate
staff to make transfer
work
Product champion
Geographically, or
better yet, culturally
close to giver
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/Table I-B: Ounjian & Carne "Factors Likely to Inhibit Technology Transfer"
Nature of Characteristics of Characteristics of Nature of
Technology Receiver Giver Communications
Between Giver and
Receiver
New technology In survival mode More interested in Lack of respect for
research than in each other
solving business
unit's problems
Technology push Not involved at all in Does not offer range Responsibilities!
the of technical options accountabilities not
research/technology to receiver clear
development
Indirect transfer Groups involved in Customer needs not
indirect transfer have known/understood
conflicting goals
Potential benefits of
the technology not
understood
BACKGROUND
Company background
A mid-sized specialty gas company with divisional manufacturing
operations and centralized R&D and administration functions was the subject for
this investigation. The divisional operations are located around the globe, and
generally consist of manufacturing facilities, sales, customer service, quality
assurance, and divisional administration. Certain regions have marketing and
product development employees, although not all. Average revenue for each
operation is $10 million US dollars, although this varies from region to region.
Total revenue for the corporation is approximately $100 million US dollars, with
total employment of approximately 250 people. Each operation serves a
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particular geographic are, and is strategically located to be in close proximity to
its major market segment, e.g. Automotive products in Michigan. This regional
proximity is a requirement of the industry, due to the nature of the products and
the requirements for local deliveries. Only two of the regions specialize by
market segment, not geographical area: the Semiconductor Products and
Medical Products groups.
The organization is privately held, and is centrally administered through
offices in Pennsylvania. This central office provides services to the operating
-
regions, including :MIS(Management Information Systems), Accounting,
Marketing, Training, Research & Development, and Senior Administration.
Research & Development is located in its own building on this corporate campus.
Also located on this campus are two divisional manufacturing operations, one
serving the region of the northeast, and one serving the medical industry. The
particular division that this report will focus on is the medical one.
Organizational background-Medical
The Medical division of this study serves the medical specialty gas market
through one facility located on the corporate campus in Pennsylvania. The
division employs forty (40) people, and has an annual revenue of approximately
(;,
$7 million dollars. Growth in the existing product lines is relatively flat, and
future growth lies in the addition of new products. These new products are
added through either products developed by the Medical division itself, or
products developed by the central R&D group, which are then transferred to
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Medical. The main interface between Medical and Central R&D is the Divisional
Product Development Manager, who also serves as the project manager for any
new projects in the Medical division. The organizational chart for the Medical
Division is shown as Figure 1.
Figure 1: Medical Organizational Chart
I~ce PresidElll/GIllll3 t.llnWJer'I
Medic~D;';sioo
I Adnin. Assislilll ~
I ~Mrin I I Quai\yJ!legtjatllY I I saIes I I ~an~s~e.1 ProductlJEYel",rneni I~anlP.\Jr.'g IN. OJaIlySys. salesP.\ir. QJ~aner S~e Mgr. Product 1Jey. Mgr.'
I saIesSeaaary ~
Dislributioo Supmisll' II fklllt. Super.isll' I H QJ~. SeIV. Rep. I H I-1lltielCootrolSpec I Ekrjer
I~ QJ~. SeIV. Rep. I~ PrljectSpedaisl' I H saIesRep. yDewloprnll1t Engileer'
-1 Slipper I HGrav. Blender I y Soles Rep. IH QJ~. SeIV. Rep. IHGrav. Blender I YlltioratllYSupmisll' I~ WeraCll'llrd I
-1 Slippilg CIBk I HOjIilder!'rEll·1 HlltiTechniciln I
H Aler I H lltiTechnician I
H Aler I
f-ISrn~ICIl1FiDer'1
f-ISrn~ICIl1FiDer'1
Hsm;jJCIl1FiD~1
The project structure in this organization is similar to a strong matrix
organization. Might & Fischer found "some form of decentralized management
structure (specifically a matrix format) was positively related to project
management success." (17)
The Project Management Institute shows the organizational chart of a
strong matrix organization to be as that shown in Figure 2. (18)
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Figure 2: Example of strong matrix organization
I Chief Executive I
I
Functional Manager II Functional Manager II Functional Manager II Manager of Project ManagersI
H]llll!lI";@!!!ll
~ Staff I
-1 Staff I
-HMM_Miml
-1 Staff I
f-1 Staff I
HProject ManagerI
~PrQject Man~[erI
Project
Coordination *
*Black boxes represent staff engaged in project activities
The characteristics of a strong matrix organization are listed as "moderate to high
project manager's authority, 50-95% of personnel assigned full-time to project
work, project manager's role is full time, and the project manager has a full-time
administrative staff" (18) The difference between this model and the
organization under study are that in the study organization, the project manager
does not have a full-time administrative staff, and a lower· percentage of the
organization performs full-time on projects. On this issue of structure, Marquis
& Straight found that:
" projects in which administrative personnel report to the project manager
rather than to a functional manager are less likely to have cost or schedule
overruns, and that functional organizations, compared to project
organizations, of professional personnel results in higher rated technical
success" (19)
Organizational background - Central R&D
The R&D group serves the entire corporation with the services of new
product development, manufacturing system development, and technical support.
The department consists of approximately twenty-six (26) employees, and has an
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annual budget of approximately $2.6 Million. The educational qualifications of
the R&D team members range from PhD's (15%) to Engineering Bachelor
Degrees. The group is organized into groups under Technical Managers,
overseen by the Technical Director. Each group has a designated specialty:
Administration, Small Cylinder Development, Process Chemistry, Manufacturing
Equipment & Systems Development, Analytical System Development, Standards
Control, and Safety. A complete organizational chart is shown below as Figure
3.
Figure 3: R&D Organizational Chart
I TechnicalDiretto( I
AdminiSlraUOnoepl.l1 Sare~ II Anat,ticaISYilemoev·IIManUraCluringsys.nev·11 SmaUC}lindefoev'll ProcessChemis!Jy II SlandardsControl
Admin. Group Leader Risk Conlr~MUr. TechnicalMgr. TechnkalMgr. TechnicalMUf. TechnicalMur. Standards Scientisl
I~ I HSafe~EnUileer ISeerelalY ~Hardware EnUileefI HSYitemEnuileer', HAnat,tic~ Chemist I 1 Technician I I ScienUsl I
l SeerelalY I l Sare~Assislanl~1 4Sobme Enuileer I HSYilem Assembler I 4Project EnUileer' I YSYilem Assembler I
1 SeerelalY I 4SYilem Assembler I HlabTeclmician'1
H Technician' I
~ProjeCISpeCiatisl'l
The major group involved in this project was the Small Cylinder
Development Group, although team members from all the departments played
some role in the project, many with major roles.
The responsibilities of the R&D department in new product development.
include the tasks of specification definition, development planning, performance
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of testing, consultation on technical issues, design/development/installation of
production manufacturing equipment, prototype manufacturing, training of
production, and final transfer to the receiving division. These activities are done
in cooperation with the receiving division, whose responsibilities are customer
contact, project management (in this case), production, and quality support.
The R&D department is structured in the strong matrix format, with
certain exceptions. The department has the strong matrix format in that project
teams cross-functional boundaries, a strong project commitment is present, and
an administrative staff exists for projects. The exception to the strong matrix
format is that no separate function exists that is responsible for project
management.
Project background
The purpose of the project under study was to develop a product and its
related accessories for sale by the Medical Division. The challenges presented in
this project had to do with reactivity, the small size specified by the customer,
and a short project timeline. The project originated in discussions between the
senior managers of the customer and the Medical Division. The senior managers
agreed that the project was worth investigating, and a proposal was created and
presented. This proposal, with performance specifications, cost, and timeline,
was constructed and presented by a team of personnel form both central R&D
and the Medical Division. The proposal was incorporated into a contract, which
was negotiated and signed by the two organizations. A kick-off meeting was
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held by the Technical Director of R&D, and attended by those who were to play
a role in the project, at which time the major tasks of the project were outlined
and. assigned. The structure of the project team was formed, at which time the
Product Development Manager from the Medical Division was selected as the
project manager. The major tasks of the project were defined as Manufacturing
System Development (prototype in R&D, final in Medical), Product
Development (including package design, stability testing, labeling development,
and prototype production), Quality System Development, Technology Transfer, .
and Production. A Gantt chart was constructed using MS Project, which is
included as Appendix A.
Background/role of author
The role of the author in this project was that of Project Manager. The
position held at the inception of the project was Product Development Manager
in the Medical Division. The main responsibilities of this position are to lead the
development of new products for the Medical group, to identify new
opportunities for expansion of the Medical product line, and to provide technical
support to the Medical Sales force. A component of the responsibility of new
product development is to be the main interface between R&D and Medical,
serving as a link between the two divisions. The author had served in this
position for three years before the inception of the study project.
For this project, because of senior management authority, relationship
power, position authority, and technical knowledge, the author could be
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considered a "heavyweight" project manager. Wheelwright & Clark described
heavyweight project leaders as:
"they are senior managers within the organization, on the same level as
the functional managers, so not only. do they have expertise and
experience, they also wield significant organizational clout. Second,
heavyweight project leaders have primary influence over the people
. working on the development effort and supervise their work directly
through key functional people on the core teams (rather than functional
structure and lightweight models). They are not however assigned to the
team on a permanent basis, which would be autonomous." (20)
The author has a bachelor's degree in Electrical Engineering, served as a
Design Engineer for several start-up biomedical device firms, and then joined this
organization. The author has had formal training in project management,
technology transfer, and R&D management, through either graduate course work
or sermnars.
PRESENTATION OF HYPOTHESIS
Using the concepts discussed in the "Literature Review" and
"Background" sections, a project was studied that was led by a divisional project
manager in an organization with centralized R&D, i.e. the project manager was
not a member of the central R&D department. Project teams members consisted
of personnel from both the receiving division and central R&D department. This
arrangement created a unique situation, which allowed the author to be a
"participant observer", and to study the perceptions of both the divisional and
R&D personnel regarding the advantages and disadvantages of this arrangement.
Hypothesis: The greater the involvement of the receiving division in the
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management of a project, the greater the mutual understanding and respect for
the activities occurring on either side of customer interface and the greater the
sense of ownership by the receiving division, which leads to greater perception of
project success.
METHOD
This study was conducted using qualitative research methods, beginning
with the identification of technology development and transfer as the area of
study, the identification of a specific case, and then allowing what was relevant to
emerge. (21) The area of study initially targeted was the perception of
advantages and disadvantages of the company's decision to appoint a member of
the receiving division as the formal project manager of a product development
project that would be developed within the central R&D organization. This
approach led the investigation to begin with participant observation, and continue
with historical investigation and a survey. As a member of the organization
under study, the author could directly observe many of the events and
interactions important to the conduct of the project. Full permission for this
study was granted by senior management of both divisions, and complete access
to all necessary information sources and personnel was allowed.
To obtain an understanding of the perceived advantages and
disadvantages of the project management approach used in this case, a survey
was conducted. The survey instrument, and the included cover letter, is attached
as Appendix B. This survey instrument was sent to twenty (20) people, all of
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whom were either current members of the project team or had been at one time.
Thirteen (13) of the members were central R&D employees, and seven (7) were
Medical division employees, resulting in a 65%/35% split. A total of fifteen
surveys were returned, for a response rate of 75%. Table 2 summarizes the
sample group and respondent population.
Table 2: Survey sample group and response population
Division # of surveys # of surveys % response rate
issued returned
Medical 8 5 62.5%
R&D 12 10 83.3%
Total 20 15 75%
The survey was sent with a cover letter explaining the general purpose of
the survey, and ensuring the respondents that their responses would be held
confidential. This was done by having the survey distributed by, and returned to,
the Administrative Assistant of the Medical Division. The Administrative
Assistant then entered the data from the received surveys into a computer, to
disguise any handwriting that might have been recognized.
Included on this survey were questions relating to many aspects of the
project. First, the survey inquired what organization the respondent was a
member of, how long they had served on the project, and how many other
projects of this size they had served on. Then the survey had twenty-four (24)
questions, eliciting perceptions of the project using a 10-point Likert-type scale.
Perceptions of critical success factors and barriers to success of the three phases
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of the project (conceptualization, planning, and execution) were also elicited.
The final section used open-ended general questions about the perceived
advantages and disadvantages of having a divisional project manager, as well as
other related issues. Although this. method used self-reporting measures of
project success, Churchill et al. found that:
"self-report measures do not create an upward bias in the findings, and
the tendency that is often observed to discount findings simply because of
the "natural" upward bias produced by self-report measures of
performance is unfounded" (22) ~
Initially, the survey was constructed by the author and pilot tested on one
project team member. This served to help validate and calibrate the questions,
and test for resistance of the respondents to answering them. Based on this pilot
test, the survey was improved by better defining some of the terms used. The
survey was sent to all of the current members of the project team, and all those
who left the team but were still employed by the company, totaling twenty (20)
people in all.
Even though the response rate allowed data analysis, it was necessary to
understand how the opinions of those that did not respond might have changed
the results. Although the surveys were confidential, the Administrative Assistant
was able to guess who the non-responders were. The Administrative Assistant
then contacted this short list, and attempted to ascertain if they were indeed a
non-responder. This method allowed for the determination of a few
non-responders, but not all. Some of the non-responders were not available, or
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did not reply to the Administrative Assistant. The summary of their reasons for
not responding is listed below, in Table 3.
T bI 3 R fia e : easons or non-responses
Department of Reason for not responding
non-responder
Medical No interest in completing
Medical -unable to ascertain-
Medical -unable to ascertain-
R&D Traveling, no time to comment
R&D Only partially completed survey, didn't and don't want
to finish or send in.
To complete triangulation of the data collection, historical records were
reviewed and participant observation was employed. Records were used to
verify written descriptions of project problems or issues, and to review past
meeting discussions. Observation of divisional interaction and team member
perception was facilitated by the role of the author as manager of the project. An
important concern of the researcher was the need to remain objective. This was
accomplished by focusing on the key issues, utilizing defined techniques, using
strict coding techniques, and establishing a detached perspective regarding the
project. After the Administrative Assistant entered the responses into a
computer, the data file was transferred to the author for compilation and analysis.
RESULTS
There were a total of 15 respondents in the data analysis, for a response
rate of 75%. These responses were tabulated, coded, and analyzed. Mean,
median, range, and standard deviation were computed for the first
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twenty-four (24) questions. The complete analysis results are included 10
Appendix C. This analysis led to many observations.
Observation Summary of Critical Success Factors
Pinto & Slevin found that the critical factors for project success during
the three phases of a project are shown below in Table 4. (23)
Table 4: Pinto/Slevin Critical Success Factors
Stal!:e 1: Conceptual Stal!:e 2: Planninl!: Sta!!e 3: Execution
Project mission Proiect mission Proiect mission
Client consultation Environment effects Technical tasks
Personnel Schedule Top management support
Ur~ency Monitoring and feedback
Client acceptance
By comparison, the critical success factors mentioned by the respondents are
shown below as Table 5.
Table 5: Survey Critical Success Factors
.Sta2:e 1: Conceotual Sta2e 2: Plannin2 Sta!!e 3: Execution
Client consultation(6) * Schedule(4) * Dedication(4)
Top management Monitoring and feedback(3)* Teamwork(4)
support(4)**
Previous experience(2) Resource availability(3) Commitment(3)
Luck(1) Teamwork(2) Motivation(1)
Division of labor(1) Organization(1) Communication(1)
System sYIler~( 1) Optimism(1) Scope(l)
Development process(1) Leadership(1) Multi-level
involvement(1)
Ample funding(1) Ample funding(l)
Teamwork(1)
Commitment(l)
* denotes equality to Pinto/Slevin factors **denotes Pinto/Slevin factor, different phase
The significant success factors listed were client consultation (or customer
involvement), top management support, previous experience, scheduling,
monitoring/feedback, resources, dedication, teamwork, and commitment.
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Observation #1: The Project was considered a success
Baker, Green and Bean found that:
"R&D projects are more likely to succeed when:
1. A relevant business need, problem, or opportunity has been clearly
identified.
2. An appropriate scientific or technical approach has been matched with
a need, problem, or opportunity.
3. The project results can be transferred to an internal user, and
4. The internal user c~m produce, market, distribute, and sell the resulting
product." (24)
With regard to this project, it is consistent with the Baker, Green and
Bean criteria in all respects. With respect to the first criteria, there was a clear
product requirement, outlined in the initial business contract. For the second
criteria, an appropriate scientific plan was presented through the generation and
acceptance of the project plan. For the three criteria, the transferability to an
internal user was facilitated through the use of a downstream project manager,
and the fact that a sales agreement was already present. '
The response of the survey population concerning project success is
shown below as Table 6.
a e : urvey response on prQlect success
Question Comment Response Response Response
. .-Avera2e Median Ran2e
Was the project a Likert scale 6.53 (1.648.D) Total- 6.0
success? R&D -7.5 R&D-3/8 (5)
Medical- 7.0 Med.-5/8 (3)
Was the project a Likert scale 8.53 (1.068.D) Total- 8.0
success not R&D -9.0 R&D-6/10 (4)
considering the Medical- 9.0 Med.-7/10 (3)
technical difficulties?
Was the project Free Yes 75%
successful? response
Maybe 25%
T bi 6 8
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The 25% that responded "maybe" added the qualifier that because the project
had experienced technical difficulties, it was not considered a total success. In
general, however, the project was considered a success.
Observation #2: Customer involvement
The greater the involvement of the receiving division in the management of a
project, the greater the mutual understanding and respect for activities
occurring on either side ofcustomer interface.
a e : urvey response on customer lllVO vement
Question Comments Response Response Response
Avera~e Median Ran~e
How high was Likert scale 6.13 Total- 5.0
customer (2.36S.D) R&D -6.0 R&D - 4/9 (5)
involvement in the Med. - 5.5 Med. - 2/9 (7)
project?
Was there a benefit Likert scale 6.93 Total,- 6.0
of this customer (1.96S.D) R&D -7.0 R&D - SIlO (5)
involvement in the Med. - 6.5 Med. - 3/10 (7)
proiect?
Critical Success % of responders 38%.
Factors listing closeness
to customer
What were the % of responders 31%
benefits of having listing benefit
anon-R&D of customer
manager for this contact
project?
T bl 7 S
Comments: Some examples of respondents' comments on the benefits of a
divisional project manager were:
- "Manager closer to customer immediate needs and expectations"
- "Better focus on the customers needs"
- "Got a lot of communication between the customer and project team"
Ofparticular note is the bi-modal response for the questions concerning
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how high customer involvement was. For the Medical division, the responses
were either 2/3 or 8/9, and for the R&D division, the responses were either 4/5/6
or 8/9. The responses from the two divisions did have a similar bi-modal pattern,
. which demonstrates mutual understanding and perception from the two
organizations regarding customer involvement. Although the reasons for this
wide range and bi-model factor cannot be directly determined, one possible
explanation could be that the question was perceived differently by different
people. Some may have perceived this question to be askin~ about customer
communication, which was high, and others may have perceived it as asking
about how high the actual involvement of the customer was in the project team,
which was low. For future study this question should be clarified.
Conclusion: Although the respondents did not believe the customer was
significantly involved in the project, they did believe that a major success factor
and benefit of a downstream manager was customer involvement.
Observation #3: Technology Transfer
The greater the involvement of the receiving division of a project, the greater
the divisional sense ofownership, and hence the greater the technology transfer
success.
fihnIT hI Sa e8: urvev response on tee o 0 ~ trans er
Question Comments Response
What were the benefits of % of responders listing benefit 38%
having a non-R&D manager of sense of ownership
for this project? (technology transfer)
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Some examples of respondents' comments on the benefits of a downstream
manager were:
- "Assured communication and receivership ofproject in Medical. Served
to knock down organizational barriers."
- "Incentive to move process along, because implementing into
manufacturing as well"
- "Ownership ofthe product/process."
In addition, the increased presence of the division in this project led to the
presence of many of the factors listed in Ounjian & Came's success factors
(Table I-A), and the lack of many of the factors that inhibit (Table I-B). For
instance, lack of respect is listed as an inhibiting factor in the communications
between the giver and receiver, and in this study the average response to the
question of if there was respect for fellow team members was high at 7.8 (S.D
1.01, Median 8.0 for both divisions).
Conclusion: A benefit of having a non-R&D project manager is the increased
sense of ownership by the receiving division, and the greater the success of
technology transfer.
Observation #4: THESIS CONCLUSION
The greater the involvement ofthe receiving division in the management
ofa project, the greater the mutual understanding and respect for the activities
occurring on either side of customer interface and the greater the sense of
ownership by the receiving division, which leads to greater perception ofproject
success.
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Table 9: Summary of survey response on hypothesis
Observation Result
#1) Was the proiect a success not considering the technical difficulties? Yes
#2) Was customer involvement a significant success factor and Yes
significant benefit of a non-R&D manager?
#3) Was divisional sense of ownership/technology transfer a significant Yes
benefit ofa non-R&D manager?
Conclusion: The project, without considering its technical difficulties, was
considered a success. Given the opportunity to discuss the key factors that led to
this success, the greatest common response was closeness to the customer. The
two free form responses given as the benefit of having a downstream manager,
the greatest common responses were either closeness to customer or sense of
ownership (technology transfer). The responses support the hypothesis.
Observation #5: Business needs
The management of an R&D project by a divisional manager allows for the
better handling of business needs, such as sales, forecasting, supplier relations,
production, and customer order entry.
Table 10: Survey response on business needs
Question Comments Response
What were the benefits ofhaving % of responders listing 23%
a non-R&D manager for this handling ofnon-R&D
project? business needs
Comment: Some examples of respondents' comments regarding the benefits of a
divisional project manager were:
- "Business aspects handled by non-R&D member so they did not take
resources away from development."
- "Attention to non-R&D business needs"
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Conclusion: A benefit of haying a downstream manager is the improved handling
of non-R&D related business issues. The performance of this function by the
receiving division allowed for improved focus on development needs, and
increased technology transfer success because the business needs were being
addressed while the project was undergoing.
Observation #6: Necessity and lack of aversity to project
manager
R&D personnel do beli~ve that a project manager is necessary, and are not
averse to having that project manager be from outside ofR&D.
Results: When asked if a project manager is necessary the average response on a
scale of one to ten was 8.67 (S.D 1.51, Median 8.0) from the R&D group and
8.33 (S.D 1.66, Median 9.0) from the Medical group. When asked if the R&D
team members would undertake another project led by the same manager,
nine (9) of nine (9) (100%) of the respondents said they would. When asked if
the R&D team members would undertake another project led by a different
divisional manager, eight (8) of nine (9) (90%) said they would, and the
remaining person said they might, depending on who the person was. When
asked if the project would have been better served by a manager from central
R&D, the average response was low at 3.73 (S.D 2.4, Median 4.0).
Comments: Morris states that "the project manager as the single point of
integrative responsibility still remains a core concept". (25) One response from
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the R&D group was "I feel a non-R&D manager IS essential to product
development efforts."
Conclusion: It was noted that a project manager was believed to be necessary in
a project such as this. In addition, R&D personnel are not averse to having a
project manager from the downstream division.
Observation #7: Power generation
The current organizational structures of the two organizations create a difficult
situation for the divisional project manager in terms of their power and
influence.
Results: 26.6% of the responses listed a lack of power as a problem in having a
divisional project manager.
Comments: A confusion of terminology may exist in the use of the term power.
From the context of the response, the author believes the respondents see the
problem as a lack of authority rather than power. Dill and Pearson found that
more successful project managers have more power, not authority, and
differentiate power and authority as follows: "power is the capacity to influence
individuals, decisions, or events. Authority, in contrast, is the power associated
with a formal position in an organization." (26) Randolph & Posner studied the
concept ofpower in project management, and found:
"Power has been conceptualized as corning from at least one of six
sources:
1) Reward powers(another person has ability to reward)
2) Coercive power(another has ability to punish)
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3) Legitimate power(has true power and social obligation to
respond)
4) Referent power(complying will develop and foster favorable
relationship)
5) Expert power(another has special knowledge or information)
6) Relationship power(feeling that a caring work relationship
exists)" (27)
The power that the project manager had in this study was mostly drawn
from relationship power, although the components of the other power sources
were present if needed through the functional managers or senior management.
Conclusion: An often mentioned difficulty of project management in a matrix
organization is the lack of formal authority. This is particularly relevant in the
case of this study with a downstream manager, who has less power outside the
division.
Observation #8: Organization culture
The organization under study has no clear culture.
Results: The average of the responses to the question of how the project fit with
the current organizational culture was 7.27 (S.D 1.83, Median 7.0). When asked
to provide one word for the current organizational culture, no two respondents
responded with the same answer. The response from the two divisions, in no
particular order, are shown on the next page in Table 11.
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Table II: Survey response on culture
Medical R&D
Dissipating Cooperative
Clear Loose
Weak Tired'
Technical Project-based
Flexible Improving
No response(l) Fragmented
No response(3)
Comments: Organizational culture plays a major role in innovation and
development, and much has been written about the subject: The Project
Management Institute states that:
"Organizational cultures often have a direct influence on the project.
For example:
• A team proposing an unusual or high-risk approach is more likely to
secure approval in an aggressive or entrepreneurial organization.
• A project manager with a highly participative style is apt to encounter
problems in a rigidly hierarchical organization, while a project manager
with a authoritarian system will be equally challenged in a participative
organization." (14)
O'Reilly & Tushman discuss the role 0 culture and control in creating an
environment of innovation, where the employees of the environment have shared
expectations about risk taking, tolerance of mistakes, teamwork, and speed. (28)
This set of commonly shared expectations is obviously not present in either
division ofthis organization.
Conclusion: Although the respondents felt somewhat that the project fit to the
current organizational culture, no clear culture could be detected by this study.
This mayor may not have affected some ofthe factors ofthis project, inCluding
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motivation, teamwork, speed, and propensity to take risks.
Observation #9: Project management skills
The greater the communication and other essential project management skills of
the project manager, the more likely a project ofthis type will succeed
Comments: Although one respondent replied "The project manager had little
impact on success or failure", the most significant skills listed by the respondents
as contributing to the project success were communication (34%) and
organizational skills (17%). The complete responses are shown on the next page
in Figure 4.
Farris identified effective project leaders as "internal project integrators
who receive information, facilitate communications among team members, and
relay messages to members." (29) Briner et.al. found that the characteristics of a
successful project leader are "integrator, credible, networked, salesman, able to
anticipate, continuous planner/reviewer, good communicator, seeks feedback,
leads, sets clear objectives, quality minded, creates supportive culture, reflective,
able to celebrate successes." (30) Certain of these factors agree with those listed
by the respondents, including communication.
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Figure 4: Characteristics of the project manager
Characteristics of Project Manager
None listed
21%
Grasp of
problems
4%
Organ~zation
skills
17%
Decisive Dedication
4% 8%
Communication
34%
Sense of
ownership
4%
Personality
4%
Conclusion: Important skills of any project manager are the ability to
communicate, plan, and organize. These skills may be exceptionally important in
a situation of a divisional project manager, because of the inherent
communication boundaries between two organizations and the additional
planning and organizing requirements. The presence of these skills in the project
manager of this project contributed towards its success.
Observation #10: Accessibility of manager
Having a project manager from outside of R&D increases the problem of the
accessibility ofthe manager.
Results: 20% of the responses listed accessibility of the project manager as a
problem ofhaving a non-R&D manager.
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Comments: Although the Medical and R&D facilities are co-located on the
corporate campus, they are not adjoined. In an attempted to decrease this "gulf',
weekly project meetings were held and the project manager tried to spend at least
some time each day in the R&D facility.
The input from the respondents on this issue included:
"Some team members seemed hesitant to contact the project manager (or
seemed to forget who served that role) and would go to other R&D
members with questions instead of asking the project manager." .
"Problem ofhaving a non-R&D manager - accessibility ofthe manager,
frequency and continuity of participation"
Conclusion: Having a non-R&D project manager increases the communication
problem of the accessibility of the manager. Some type of consideration such as
a "visiting project office" should be considered for future projects.
Observation #11: Critical failure factor of over-optimism
Optimism for project can led to high initial motivation levels but if technical
difficulties persist this optimism becomes a criticalfailure factor.
Results: When asked to rate their level of motivation during each phase of the
project, the respondents replied as in Figure 5 on the next page.
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The factors listed by stage as barriers to success for the project from the
respondents are shown below in Table 12.
Table 12: Survey Barriers to Success
Sta2e 1: Conceptual Sta2e 2: Plannin2 Sta2e 3: Execution
Over-optimism (5) Over-optimism (5) Equipment(resources) (3)
Changing target (1) Lack of contingency (1) Technical problems (3)
Production planning (1) use of contingency (1) Over-optimism (2)
Technology maturity (l) Details (1) Resources (2)
Processes (l) lack of goals/deadline (1) Diversions (2)
Lack of urgency (1) Communication (1) Lack ofurgency (l)
Diversion (1) Timetable (1) Assumptions (1)
Vendors (1) Time (1)
short term fixes (1) Setbacks (l)
Clearly over-optimism was considered the biggest contributor to failure, during
the first two stages. In the last stage the technical problems as well as over-
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optimism became a problem.
Comments: Manners et. al describe motivation in R&D:
"While the presence of motivation does not guarantee performance, the
absence of motivation guarantees long-term performance problems. The
tenets ofmotivation are work hard at it, select achievers, view excitement
for excitements sake, understand individual difference, promote a climate
of dignity and protection, reward incremental performance, and establish
credibility." (31)
Badawy discusses engineer motivation as "intrinsic in nature, and that all the
engineering manager can do is create the conditions and the appropriate
environment conductive to engineer's motivation," (32) Szakonyi states that
"Morals can be raised. The best way to do this is to get R&D people engaged in
work at a level of technical expertise that challenges them as well as helps the
company." (4)
There are many possible reasons for the high early motivation, and its
decline through the project lifecycle. One possible reason is the high optimism
that existed at project inception caused high early motivation, but once the
technical problems became apparent them this early motivation was seen as over-
optimism. Other possible explanations of the initial motivation could be the clear
financial goals created through early customer partnership, the successful fit of
the project to current organizational structure (Question #6, Average response
8.13 S.D 1.41 Median 8.0), or even the empowerment of the team members
(Question #15, Average response 7.47 S.D 1.68 Median 7.0).
Responses from the survey on over-optimism included:
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"Critical Failure Factor-too good of a sales job on ability to stabilize
product, too much optimism on part of top management"
"Technical issues not recognized and solutions planned for"
"Unrealistic expectations, this project suffered from wishful thinking."
Conclusion: The motivation levels of the project began high and decreased
through the project phases, although some motivation was still present in
Stage III. The most often frequently cited barrier to success was over-optimism.
Increased presence of problems such as over-optimism and technical difficulties
lead to decreased motivation levels, but not motivation destruction.
Observation #12: Senior management support
Senior management support is an important contributor to project success,
especially in a project with a downstream manager.
Results: 21% of the respondents listed top management support as a critical
success factor in the inception phase of the project, second only to customer
contact. When asked how communication to senior management support was in
this project, the average response 7.07 (S.D 1.62 Median 6.0).
Comments: The necessity and role of senior management support 10 the
development project is well discussed. Barkley and Saylor state that "Customer-
driven project management requires leadership and top-management support as
the way to do business. Top management must provide visible and continuous
leadership to create and sustain success." (10) In his study, Green found that
"Top management was seen as adopting a shepnerding posture in managing
innovation; even at the meddling point, more likely to intervene in projects with
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greater contribution to business goals, larger investments, new products vs.
incremental improvements, and those that originated from business source". (33)
Wheelwright & Clark state that senior management has a "tendency to focus
during later stages, prototyping, pilot production, ramp-up, instead of early
stages of knowledge building, idea generation, project selection". (34) This is
true in· this case especially concerning the very top levels of corporate
management, who had begun meeting with the project team on a monthly basis
once they realized that the project was having technical difficulties. The senior
executives ofthe two organizations were greatly involved in the project from the
beginning, mainly because of the reasons listed by Green, the contractual
arrangements, the excitement of new product development, the realized business
need, and the financial possibilities of this product. The involvement of these
senior managers helped reinforce any power problems of the project manager,
ensured high motivation and commitment, and allowed for effective
communication to all levels.
Conclusion: Senior management support was a contributing factor to the
project's success. This support helped resolve the problems of having a
downstream manager, and caused effective communication, financial resource
availability, and motivation ofthe team.
Observation #13: Equality of responses
On certain issues, the Medical and central R&D respondents have similar
perceptions, and on others the perceptions greatly differ.
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Results: Table 13 below shows those questions on which R&D and Medical
responses were either equal (within 0.5 Median), close to equal (1 Median
difference), or different (>1 Median difference). For a complete presentation of
the data, see Appendix C-2.
Table 13: Survey responses of equality
Question #
Equal Median 1,2,3, 7, 9, 11, 13, 14, 18, 19,21,
22,23
Close to equal 4,6, 10, 15, 16, 17,20,24
Different 5,8,12
Comments:
Equal Median: It is difficult to ascertain the commonalties for these questions
and why the respondents felt similar. For certain questions, such as Q1 and Q2
which relate to project success, it can be seen that both groups believe the project
to be successful. For Q3, Q18, and Q19, both groups believed the project roles
were clearly defined, most likely because both groups attended the project kick-
offat which roles were assigned. The large range for the Medical response to Q3
was because one respondent replied negatively, possibly due to the fact that
he/she was not involved in the project from the definition phase. For questions
Q7 and Q9, both groups believed cooperation was good between and within the
divisions. For QIl, Q13, and Q14, it seems that both groups felt that
relationships and respect were high. For Q21 and Q22, both groups felt equally
about customer involvement, although the range for the Medical group is large
because of one respondent. Q21 had a bi-modal response pattern, which was
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discussed in Observation #2. For Q23, both groups felt that conflict was
generally low in the project.
Different: The responses to Q5, Q8, and Q12 were greatly different (>1.5
Median). For Q5, about the efficient use of resources, the Medical group gave
lower responses than the R&D group, possibly because they are not used to an
environment of research and technical challenges. This is interesting, since a
majority of the resources (people, time, and money) were expended by the R&D
group. For Q8, the Medical group felt that communication between the
departments was not as close to the research as the R&D group was. For Q12,
the Medical group felt that this project was a greater drain on their workload
than the R&D group did, possibly because the Medical division does not have as
much experience in a product development project environment, and was also
responsible for normal manufacturing operations.
CONCLUSION
Survey observations
The management of a research intensive product development project by
a non-R&D manager is feasible. It can be accepted by R&D personnel and can
lead to greater probability of project success due to the increased involvement of
the receiving division and the customer. This effort must however be aided by
other factors known to contribute to project success, including open
communication, respect, senior management involvement, and the presence, of
key leadership skills in the manager. Certain problems are created by this
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situation, such as accessibility of the manager, and certain problems were present
in this study, including over-optimism.
The conclusions dr.awn from this study are limited to the individual case
studied, although it is to be believed that these conclusions may be extended to
other project situations and other organizations. The general contributions of
divisional interaction, customer involvement, and technology transfer are
applicable for any project led by a downstream manager. It must be noted,
however, that the non-R&D downstream project manager in the project studied
was from the business unit receiving the technology. It is unknown how effective
a non-R&D manager from a division not receiving the technology or any other
division would be.
Personal Observations
The role of project manager in this situation was ground breaking for the
organization. Never before had such a rigorous project management approach
been applied to a product development project, either within R&D or in the
entire corporation. An added benefit of having a downstream project manager
was the combination of two organizations' abilities joined together with a central
project manager who enforced communication, problem solving, and teamwork.
Although the project was at times frustrating because of the technical difficulties,
the solutions learned may possibly help the organization in the long run.
The lessons and observations gleaned from this study will also be
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applicable to future projects done by this project manager and the organization in
general. It also seems that these lessons could be useful for many organizations
with divisional operating groups and central R&D.
LIMITATIONS OF STUDY
Certain limitations were present in this case study that could lead to bias,
error, or non-repeating results. These limitations were:
• The author was the project manager of the project and, therefore, had the
tendency to waitt to consider the project a success.
• The survey instrument was distributed, collected, and the data was
checked and entered by the Administrative Assistant of the Medical
Division. This may have caused bias in the respondents' feelings of
freedom to comment.
• The sample size of the respondents providing data for the study was
fifteen, and was only based on one individual project. An increased
sample size, or a different project, may produce different results.
FUTURE STUDY
There are many important lessons to be learned from this study, but there
is more that could be learned, as well. Further study could be conducted in many
areas, such as:
• A similar survey conducted on a project led by an R&D manager, and
then a comparison made ofthe results.
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• The same analysis performed on a project led by a downstream
manager from another division of the same company, to test for bias
between divisions.
• The same analysis performed on a project led by a non-R&D, but not
downstream, manager from another division of the same company, to
test for the benefit ofhaving the manager be downstream.
• The same analysis performed at another organization, to test for
organizational bias.
• Another survey done on this project after the project is fully complete,
to test for the success of technology transfer and project team
disbanding.
• The study performed on a number of projects, to test for generality of
findings across projects.
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Appendix B-1
Thesis Survey for Stephen Downey for the completion of a Master's Degree in
Management ofTechnology, Lehigh University
xxxx Project SURVEY
Current Department: _
Department at project inception: _
Time on project: to _
Number of other projects worked on that were same size (people, $, time)as
xxxx: _
Please circle the number indicating your response to the question. At each end
ofthe number range is the definition ofthe range e.g.
Total Failure 1 2 3 4 5 6 7 8 9 10 Total Success
A 10 would indicate your thought that the project is in your perception a
total success (up to this point). A 1 would indicate your thought that the project
is in your perception a total failure.
1. The project in general Failure 1 2 3 4 5 6 7 8 9 10 Success
2. The project not counting the Failure 1 2 3 4 5 6 7 8 9 10 Success
technical difficulties
3. The roles in the project were Disagree 1 2 3 4 5 6 7 8 9 10 Agree
clearly defined
4. Project Manager Useless 1 2 3 4 567 8910 Necessary
5. Use of Scott resources Wasteful 1 2 3 4 5 6 7 8 9 10 Efficient
($ & personnel)
6. Fit to organizational structure Not 1 2 3 4 5 6 7 8 9 10 Clear fit
compatible
7. Cooperation between Medical Poor 1 2 3 4 5 6 7 8 9 10 Excellent
and R&D
8. Communication within dept Poor 1 2 3 4 5 6 7 8 9 10 Excellent
(with regard to project)
9. Communication between depts Poor 1 2 3 4 5 6 7 8 9 10 Excellent
10. Project reporting and" Poor I 2 3 4 5 6 7 8 9 10 Excellent
documentation
11. Interpersonal relationship Poor 2 3 4 5 6 7 8 9 10 Excellent
during project
12. Influence on other work load Drain 1 2 3 4 5 6 7 8 9 10 Compatible
13. Respect for project manager No respect 1 2 3 4 5 6 7 8 9 10 Respect
14. Respect for project team No respect I 2 3 4 567 8 9 10 Respect
leaders
15. Empowerment for decision None 1 2 3 4 5 6 7 8 9 10 Complete
making and actions
16. The project would have been Disagree 1 2 3 4 5 6 7 8 9 10 Agree
better served by an R&D manager
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17. Integration of project wi~ Poor 1 2 3 4 5 6 7 8 9 10 Excellent
organizational culture
18. The project's initial planning Poor 1 2 3 4 5 6 7 8 9 10 Excellent
and design
19. The project's goals were Disagree 1 2 3 4 5 6 7 8 9 10 Agree
NOT clearly defined
20. Communication to upper Poor 1 2 3 4 5 6 7 8 9 10 Excellent
management
21. Customer involvement in Low 1 2 3 4 5 6 7 8 9 10 High
project
22. Result of#21 Chaos 1 2 3 4 567 8 9 10 Benefit
23. Level of conflict in Low 1 2 3 4 567 8 9 10 High
project team
24. Result of#23 Negative 1 2 3 4 5 6 7 8 9 10 Positive
Critical Success and Failure Factors
During each phase ofthe project, please list any factors that were critical to the success
ofthat phase, and/or any that were critical to the failure. Examples of factors include
top management support or lack thereof, leadership or lack thereof, funding or lack
thereof, team motivation or lack thereof, etc.
Phase 1: Conceptualization (Idea generation and definitioI!)
Critical Success Factors: _
Critical Failure Factors: _
Phase 2: Planning (preparation of plans, outlining targets, setting goals, and
expectations)
Critical Success Factors:
------------------
Critical Failure Factors:
------------------
Phase 3: Execution (Actual performance ofplans and work toward project objectives)
Critical Success Factors: _
Critical Failure Factors: _
General Questions
A. One word for current organization culture
B. Would youundertake another lead by the same manager? _
C. Would you undertake another project lead by a different non-R&D manager? __
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D. What were the benefits ofhaving a non-R&D manager for this project? _
E. What were the problems of having a non-R&D manager for this project? _
F. What suggestions do you have improving future projects managed by a non-R&D
manager? .
G. What were the characteristics ofthe project manager that led to the success/failure
ofthis project?
H. How would you describe the motivation ofthe project team during each phase of
the project?
Conceptualization (Idea generation and definition): _
Planning (preparation ofplans, ~c.): _
Execution (Actual performance ofproject): _
I. Describe the requirements of this project compared to other projects you have
worked on.
1. Was the project successful? Why or why not?
K. Other comments and suggestions:
Please return to xxxxxx, Medical, by XXXXXXL
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Appendix B-2: Cover Letter
Date of issue
Dear xxxx team member,
At some point either currently or in the past, you were a member ofthe
xxxx project. I am writing my master's thesis on a topic related to this project,
and I am asking for your assistance. My thesis is regarding the management of a
project by a non-R&D manager in a central R&D environment, and I am
collecting information on the perception ofthose involved.
Attached is a sUrvey regarding the project. If you would, please
complete the survey completely, but do not write your name on the survey. All
responses will be kept in the strictest confidence, and will be compiled and
typed by xxxxxx. I will never see your original surveys, so please feel free to be
as honest as possible in your responses.
Thank you for your assistance!
Best regards,
Stephen Downey
Project Manager
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Aooendix Col
COIDniiation and Analvsis of Surv~ Responses-Questions 1-24
Res~onse
# Tarcet Question 1 2 3 4 5 6 7 8 9 10 Average Std.Deviation
1 Was the proiect a success 1 1 2 2 3 6 6.53 1.64
2 Was the proiect a success less tech diff. 1 1 4 7 2 8.53 1.06
3 Were roles clearly defined 1 1 1 3 4 3 2 7.60 1.88
4 Is a proiect manaaer necessary 1 1 1 4 3 5 6.80 1.70
5 Was proiect efficient use of Scott resources 2 1 2 1 5 3 1 6.27 1.87
6 Did oroiect fit to current ora. structure 1 1 2 4 5 2 8.13 1.41
7 How was cooperation between depts 2 1 4 5 3 8.40 1.30
8 How was communication between depts 1 1 2 4 3 2 2 7.40 1.72
9 How was communication within dept 1 2 6 3 2 1 7.33 1.45
10 Was proiect well documented and reported 2 2 4 2 2 1 7.40 1.50
11 How were the interoersonnal relationships 3 3 8 1 8.47 0.92
12 How did this proiect affect other work load 2 3 3 4 1 2 4.20 1.82
13 Was there respect for the proiect manager 1 2 6 4 2 8.27 1.10
14 Was there resoect for team members 1 1 11 2 7.80 1.01
15 Were members empowered 1 2 4 4 3 1 7.47 1.68
16 Would have been better served by R&D 3 2 3 2 3 1 1 3.73 2.40
17 How did proiect fit with current ora. culture 1 1 2 4 4 1 2 7.27 1.83
18 How was the initial plannina and desian 1 3 7 3 1 6.93 1.49
19 Were proiect aoals not clearly defined 3 2 5 3 1 3.13 1.81
20 How was communication to upper momt 4 2 1 6 1 1 7.07 1.62
21 How hioh was customer involvement in 1 2 1 2 2 5 2 6.13 2.36
22 What was the effect of this 1 2 4 3 1 2 2 6.93 1.98
23 How hioh was the level of conflict in project 2 1 4 2 4 2 3.73 1.62
24 Was the effect of this positive 1 1 5 1 2 2 2 5.09 2.99
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Aooendix C-2: Medical vs. R&D
Appendix C-2
Thesis Data compilation
Res(onse
Question Dept 1 2 3 4 5 6 7 8 9 10 Averaae Std. Median Ranoe Min Max
1 1 1 2 2 3 6 15 6.53 1.64 6.00 5 3 8
Medical 1 1 3 6 6.33 2.25 7.50 5 3 8
R&D 2 2 2 3 9 6.67 1.22 7.00 3 5 8
2 1 1 4 7 2 15 8.53 1.06 8.00 4 6 10
Medical 1 1 3 1 6 8.50 1.38 9.00 4 6 10
R&D 1 3 4 1 9 8.56 0.88 9.00 3 7 10
3 1 1 1 3 4 3 2 15 7.60 1.88 8.00 7 3 10
Medical 1 1 2 2 6 7.33 2.25 8.00 6 3 9
R&D 1 1 2 2 1 2 9 7.78 1.72 8.00 5 5 10
4 1 1 1 4 3 5 15 8.47 1.55 9.00 5 5 10
Medical 1 1 2 2 6 8.67 1.51 8.00 4 6 10
R&D 1 1 3 1 3 9 8.33 1.66 5.50 5 5 10
5 2 1 2 1 5 3 1 15 6.33 1.99 5.50 6 3 9
Medical 1 1 1 1 1 1 6 5.50 1.87 7.00 5 3 8
R&D 1 1 4 2 1 9 6.78 1.79 8.00 6 . 3 9
6 1 1 2 4 5 2 15 8.13 1.41 8.00 5 5 10
Medical 1 1 2 1 1 6 7.67 1.86 9.00 5 5 10
R&D 2 2 4 1 9 8.44 1.01 8.00 3 7 10
7 2 1 4 5 3 15 8.40 1.30 8.50 4 6 10
Medical 1 2 1 2 6 8.67 1.21 9.00 3 7 10
R&D 2 2 4 1 9 8.22 1.39 7.00 4 6 10
8 1 1 2 4 3 2 2 15 7.40 1.72 6.50 6 4 10
Medical 1 2 2 1 6 6.33 1.37 8.00 4 4 8
R&D 1 2 2 2 2 9 8.11 1.62 7.00 5 5 10
9 1 2 6 3 1 1 15 7.33 1.45 6.50 6 4 10
Medical 1 2 1 1 6 6.67 1.75 7.00 5 4 9
R&D 5 2 1 1 9 7.78 1.09 7.00 3 7 10
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10 2 2 4 3 1 1 15 7.40 1.50 8.00 5 5 • 10
Medical 1 1 2 6 7.50 1.64 7.00 4 5 9
R&D 1 1 4 1 1 1 9 7.33 1.50 8.00 5 5 10
11 3 3 1 1 15 8.47 0.92 9.00 3 7 10
Medical 1 1 6 8.50 0.84 9.00 2 7 9
R&D 2 2 1 1 9 8.44 1.01 3.50 3 7 10
12 2 3 3 4 1 2 15 4.20 1.82 3.50 6 1 7
Medical 2 1 1 1 1 6 3.33 ~07 3.50 5 1 6
R&D 2 2 3 2 9 4.78 1.48 5.00 4 3 7
13 1 2 6 4 2 15 8.27 1.10 8.00 4 6 10
Medical 1 1 1 3 6 8.00 1.26 8.50 3 6 9
R&D 1 5 1 2 9 8.44 1.01 8.00 3 7 10
14 1 1 11 2 15 7.80 1.01 8.00 4 5 9
Medical 1 3 2 6 8..00 1.10 8.00 3 6 9
R&D 1 8 9 7.67 1.00 8.00 3 5 8
15 1 2 4 4 3 1 15 7.47 1.68 7.00 7 3 10
Medical 1 2 2 1 6 6.67 2.16 7.00 6 3 9
R&D 4 2 2 1 9 8.00 1.12 8.00 3 7 10
16 3 2 3 2 3 1 1 15 3.73 2.40 2.50 4 1 5
Medical 2 2 1 1 6 3.50 2.66 3.00 4 1 5
R&D 1 2 1 2 2 1 9 3.89 2.37 4.00 4 1 5
17 1 1 2 4 4 1 2 15 7.27 1.83 7.00 7 3 10
Medical 1 1 2 2 6 6.50 1.87 7.00 5 3 8
R&D 1 2 2 2 1 2 9 7.78 1.72 8.00 5 5 10
18 1 3 7 3 ~ 15 6.93 1.49 7.00 7 3 10
Medical 1 1 3 1 6 6.33 1.75 7.00 5 3 8
R&D 2 4 2 1 9 7.00 0.76 7.00 4 6 10
19 3 2 5 3 1 1 15 3.13 1.81 2.50 7 1 8
Medical 1 1 3 1 6 3.33 2.42 3.00 7 1 8
R&D 2 1 2 3 1 9 3.00 1.41 3.00 4 1 5
20 4 2 1 6 1 1 15 7.07 1.62 6.00 5 5 10
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Medical vs. R&D
Medical 1 1 2 1 1 6 7.67 1.86 8.00 5 5 10
R&D 3 1 1 4 9 6.67 1.41 7.00 3 5 8
21 1 2 1 2 2 5 2 15 6.13 2.36 5.00 7 2 9
Medical 1 2 2 1 6 5.50 3.15 5.50 7 2 9
R&D 1 2 2 3 1 9 6.56 1.74 6.00 5 4 9
22 1 2 4 3 1 2 2 15 6.93 1.98 6.00 7 3 10
Medical 1 1 1 2 1 6 6.33 2.34 6.50 7 3 10
R&D 1 3 1 1 2 , 1 9 7.33 1.73 7.00 5 5 10
23 2 1 4 2 4 2 15 3.73 1.62 3.00 5 1 6
Medical 1 2 2 1 6 3.83 1.83 4.00 5 1 6
R&D 1 1 2 2 2 1 9 3.67 1.58 4.00 5 1 6
24 1 . 1 5 1 2 2 2 14 7.14 1.88 6.00 6 4 10
Medical 1 2 1 1 5 7.20 2.17 6.00 5 5 10
R&D 1 3 1 2 1 1 9 7.11 1.83 7.00 6 4 10
Appendix C-3: Tabulation of Critical Success Factors
Critical Success Factors-Phase I
Development
Process
5%
System Synergy
5%
Division of Labor
5%
Commitment
Top
Management
21%
customer
Contact
33%
Teamwork
5%
Resource
19%
Communication
19%
Critical Success Factors-Phase II
$
;]:~
Pl'"nlng ......~
25% ".\>T~~~5~~ Optimism
13% 6%
Critical Success Factors-Phase III
Dedication
26%
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Appendix C-3 continued: Critical Failure Factors
Critical Failure Factors-Phase I
Lack of Urgency
9%
Diversion
9%
Overoptimism
46%
Critical Failure Factors-Phase II
r
Overoptimism
37%
Lack of
Contingency
7%
Critical Failure Factors-Phase III
Overoptimism
13%
Equipment
(resources)
18%
I?A"U:'or"
Resources
13%
Time
Setbacks
6%
rAv~~:="
Lack of Urgency~
6% ..
Technical
19%
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Appendix C-4:
Characteristics ofProject Manager
Characteristics ofProject Manager
Communication
Sense of ownership
Personality
Dedication
Decisive
Organization skills
Grasp ofproblems
None listed
Tracking skills
8
1
1
2
1
4
1
5
1
Characteristics of Project Manager
Organization skills
17%
Tracking skills
4%
Communication
34%
Sense of ownership
4%
Decisive
4%
Dedialion pe~~ality
8%
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Appendix C-4: Misc. Responses (Motivation)
Motivation levels
Very motivated
Good motivation
Stressed
Frustrated
Losing steam
Phase I
9
I
o
o
o
Phase II
8
2
1
o
o
Phase III
4
3
1
2
2
Motivation by Project Phase
#of
responses 4:
2
o
r:: -g "C
"C :8 In *om In '"~ +:0> ~ (;)
Ci) 2E u..
Motivation Level
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Appendix D: Author's Vita
The author, Stephen Downey, was born on July 11, 1970, in
Birmingham, England to Raymond and Valerie Downey. I attended
Middletown North High School in Middletown, NJ, and then proceeded to
Lehigh University where I was to receive my Bachelor of Science degree in
Electrical Engineering in June 1992. I was married to Leslie Downey (nee
Polatajiko) on August. 9, 1997, in both Nantucket, Massachusetts and
Birmingham, England. I am currently employed as the Development Manager
for the company described in this thesis (not named). The scope of my
employment includes product and process development, engineering
management, and business development.
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